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heat, in friction, but in pumping out-door heat far enough up-temperature to be agreeable to human nerves.*
Irregular Cycles. So soon as attempt is made to carry out in practice any of the cycles described in connection with Fig. 10, it appears that it is impossible to do so, in purity. Nature never performs either of the two processes which were described as the basic energetic ones, the horizontal and vertical ones respectively, in purity. Each is always adulterated by the presence of the other to some degree.
To explain, let Fig. II represent an energetic field in which the sources and absorbents of energy are situated at the levels Ix and I2, respectively. These may be imagined as mill-pond and tail-race, if desired; but the diagram applies equally to any of the more obscure forms of energy. If, in such a field, it is desired to operate a direct cycle, such as DABC, it proves to be impossible, with exactness. In order to effect the transfer from the sources of supply to the machine, the energy must be taken in, in whole or in part, at levels somewhat below DA, as along da. Similarly, it must be discharged at levels somewhat higher than BC, as along be. The area of the cycle dabc is therefore less than that of the cycle DABC, the cycle described by Carnot as the one of maximum efficiency.
Similarly, the attempt to carry out a reversed cycle, such as CBAD, between these intensity-levels develops the fact that the energy must be taken in at some level below CB, as along CGB, and discharged at some higher level than AD, as along AHD. This cycle therefore absorbs more power, as measured by its area CGBAHD, than is stored by it usefully, as measured by the area CBAD. Its efficiency, too, is below the maximum possible with rectangular cycles.                                                                j
The irregular direct cycle dabc is like that of a water-wheel into which the water leaks while the buckets are still rising or after they have begun their fall, or out of which the water leaks before the fall is completed or after return has begun. The irregular reversed cycle CGBAHD is like a pump
*Tell a man who is spreading his hands before a blazing fire on a winter's night that what he is absorbing and enjoying is not temperature, but entropy, and the speaker would probably suffer. Nevertheless, it is true. Man takes almost enough bodily comfort, as well as industrial profit, out of this much abused, ignored and contemned drudge, entropy, to justify the proverbial saying that "ignorance is bliss."